Werner syndrome lymphoblastoid cells are sensitive to camptothecin-induced apoptosis in S-phase.
Werner Syndrome (WRN) is an autosomal recessive disorder showing an endogenous mutator phenotype in combination with an elevated risk of predominantly mesenchymal cancer. The gene mutated in WRN patients codes for 3'-->5' DNA helicase and 3'-->5' exonuclease activities. We have found similar S-phase arrest in both WRN and control cells after treatment with the DNA-topoisomerase-I-trapping drug camptothecin; this may be responsible for the drug-exposure-related growth inhibition seen in both cell types. A clearer phenotypic difference between WRN and control immortalized B-cell lines (LCLs) is obtained by examining cell death. The mechanism of camptothecin-induced cell death in WRN-deficient LCLs appears to be through apoptosis, a phenotype that strongly differentiates WRN-deficient from wild-type LCLs. We hypothesize that, in cells deficient for WRN function, a topoisomerase-I-DNA intermediate persists. Conflict with DNA replication may lead to apoptosis, increased mutation rates, and cancer in WRN.